PRACTICE EXAM II
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1. Consider the function

[, y) = V4 —a? —y%

(a) Find the largest possible domain and the corresponding range of f(z,y).
(b) Find the level curve of f.

(C) Compute f.’L‘(xa y) a‘nd f’y(may)

2. (a) Compute
2 .2
lim a: Y .
(z,y)—(—1,—-2) 2zy + 2

(b) Show that the limit
Y + :Ey2
1 ———
(@) —~(0,0) 2+ y?

does not exist.
(c) Show that

_ s (@) £ (0,0),
f(x’y)_{ 0 5.y = (0,0)

is discontinuous at (0,0).
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3. Let
f(z,y) = 2° cosy.
Compute fz(x7y)a fy(-’l")y)a fzw(way)7fwy(xay)afyw(x7y)7fyy(x’ y)

4. Let

ela—Voy
h(I7 y) = e\/gz_y ]
(a) Find the Jacobi matrix (Dh)(z,y).
(b) Compute (Dh)(0,0).
(¢) Let us denote by A the 2 x 2 matrix (Dh)(0,0). Find the eigenvalues and
eigenvectors of A.
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5. Find a linear approximation to

e = |

at (2,—3).

6. (a) Find the gradient of
f(z,y) =In (E + E) :
y oz

(b) Compute the directional derivative of

flz,y) = 2zy® — 32%y
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at (1,—1) in the direction ﬂ .
(c) Compute the directional derivative of
f(z,y) = 22%y — 3z
at the point P = (2,1) in the direction of the point @ = (3,2).

(d) Find a unit vector that is normal to the level curve of the function

fla,y) =2 -y

at the point (1,3).
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7. Let
f(z,y) = —22% + % — 6y.
find all candidates for local extrema and determine the type (local maximum, local
minimum, or saddle point).
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